NeuroD induces the expression of visinin and calretinin by proliferating cells derived from toxin-damaged chicken retina.
Müller glia have been shown to be a potential source of neural regeneration in the avian retina. In response to acute damage Müller glia de-differentiate, proliferate, express transcription factors found in embryonic retinal progenitors, and some of the progeny differentiate into neurons and glia (Fischer and Reh [2001a] Nat. Neurosci. 4:247-252). However, most of the cells produced by proliferating Müller cells appear to remain undifferentiated. The purpose of this study was to test whether the neurogenic gene NeuroD can promote the differentiation of proliferating cells derived from the postnatal chick retina. We used recombinant avian retroviruses to transfect green fluorescent protein (GFP) or NeuroD. The majority of cells transfected with GFP remained undifferentiated, with a few cells differentiating into calretinin-immunoreactive neurons. Many cells transfected with the NeuroD-virus expressed calretinin, neurofilament, or visinin, while most cells remained undifferentiated. The number of calretinin-expressing cells that were generated was increased approximately 20-fold with forced expression of NeuroD. In addition, we found that cells transfected with NeuroD never expressed glutamine synthetase, a marker of mature Müller glia, suggesting that NeuroD suppresses glial differentiation. We conclude that NeuroD stimulates cells from the toxin-damaged chicken retina to acquire some neuronal phenotypes. We propose that most of these cells were derived from Müller glia.